Synthetic polycations, polyethylenimines and polyallylamines release histamine from rat mast cells.
The effects of synthetic polycations, which induce liposomal membrane fusion without inducing permeability changes, on histamine release from rat mast cells were investigated. Polyethylenimines and polyallylamines with various molecular weights released histamine from mast cells. Acetylated derivatives and triethylentetramine did not release histamine or serotonin from the cells. The histamine release induced by 10 micrograms/ml polyethylenimine with a molecular weight of 600 was inhibited by 1 mM dibutyryl cyclic AMP, but not by 1 MM 8-bromo cyclic GMP; 100 microM D-600, a calcium antagonist; or 30 microM W-7, a calmodulin inhibitor. In the presence of polyethylenimines with molecular weights of 600, 1,200 and 1,800, no detectable release of cytosolic lactate dehydrogenase was observed, indicating that histamine release induced by these polycations was not due to their cytotoxicity. The potencies of these polymers in inducing histamine release depended on their charges, but not on their degrees of polymerization. On the other hand, the actions of polyethylenimine with a molecular weight of 10,000 and polyallylamines with molecular weights of 3,000-4,000 and 10,000 in releasing lactate dehydrogenase were somewhat cytotoxic. These polycations did not induce serotonin release from rat platelets, suggesting that platelets have no coupling system of signal transduction by these polycations. Thus polycations seemed to interact with the mast cell membrane to induce histamine release, and the potencies of these polycations on mast cells seemed to differ from those of their effects on liposomes, which were examined previously.